The Pipeline Embolization Device (PED) is an effective treatment approach for complex intracranial aneurysms. Intraprocedural complications during PED deployment are seldom reported. We report a rare complication of a PED malfunction identified immediately following complete deployment during endovascular treatment of a giant middle cerebral artery (MCA) bifurcation aneurysm. After multiple failed attempts at endovascular retrieval of the malfunctioned PED, the patient was taken for microsurgical extraction due to accumulation of thrombus on the proximal unopened portion of the stent and widespread distal dissemination of emboli. After removing the PED from the vessel lumen and resecting the giant aneurysm, we could not reanastamose the proximal MCA to the distal segment. The management of PED malfunction is poorly understood. While removal of an incompletely deployed PED may be undertaken with limited adverse effects, retrieval of a fully deployed PED is associated with a much higher risk of morbidity. Until larger case series of such complications better define the risks and benefits of endovascular or microsurgical retrieval of malfunctioned PEDs, the management of these rare intraprocedural complications will be based on the unique aspects of each individual case and the expertise of the treating neurointerventionalist.
INTRODUCTION
Giant intracranial aneurysms are exceedingly difficult to successfully treat by either microsurgical or endovascular approaches.
3)11) The natural history of giant aneurysms is significantly more malignant than that of their smaller counterparts. Intraprocedural complications during PED deployment are infrequently reported and complications associated with device malfunction are quite rare. 6) We present a case of a completely deployed, malfunctioned PED refractory to endovascular retrieval that generated thromboembolic sequelae and required microsurgical extraction.
CASE REPORT
A 59 year-old female presented with seizures.
Computed tomography angiography (CTA) head dem- Due to the patient's deteriorating neurological exam and the inability to retrieve the partially thrombosed PED by endovascular approaches, neurosurgery was consulted and we emergently decided to take the patient for microsurgical extraction of the PED to restore flow to the MCA. Upon performing a wide right-sided craniotomy, the giant, partially thrombosed MCA aneurysm was immediately evident upon dural opening. The calcified dome was opened and intra-aneurysmal thrombus was debulked. Upon removal of the thrombus, the lumen of the MCA was exposed and the PED was easily removed (Fig. 3) . Unfortunately in our case, we were unable to reanastamose the distal M1 segment to its proximal segment after opening the MCA to extract the PED (Fig.   3 ). While the patient had already suffered multiple thromboembolic infarcts in the same vascular distribution, the microsurgical intervention eliminated any chance for future recovery.
CONCLUSION
As the role of the PED in the treatment of intracranial aneurysms continues to evolve and as its use continues to become more widespread, rare complications such as the one we encountered will become more common. While our case illustrates the first reported instance of microsurgical extraction of a malfunctioned PED, the outcome is clearly suboptimal.
With rapid development of new neuroendovascular technology, a simpler solution for retrieval of malfunctioned PEDs may soon emerge. Until such ad-vances are available, the management of malfunctioned PEDs after complete endovascular deployment remains determined on a case-specific basis and by the expert opinion of experienced cerebrovascular surgeons and neurointerventionalists.
